ceramics. Therefore, it can concluded that both intrinsic (electron-pinned defect-dipole) and extrinsic mechanisms contributed to the CP in the system 4 , supporting our work. ions. Besides, their dielectric loss were higher than those with secondary phases. We believe the extrinsic defects (secondary phases) play a significant role in determining the dielectric properties in this system. In this work, extrinsic defects may serve as an obstacle for inhibiting the inter-grain electron hopping. With intrinsic defect dipoles and extrinsic defects, the sufficiently low dielectric loss could be achieved. Fig. SI 6. compares the dielectric permittivity (a) and dielectric loss (b) of the various doping level of (Nb+Er) co-doped TiO 2 ceramics in the frequency range of 10 2 to 10 5 Hz, measured at room temperature. Therefore, it could be concluded that a combination of intrinsic and extrinsic defects for TiO 2 ceramics is needed for high performance CP 
